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(57) ABSTRACT 

The invention relates to a connecting element for Welding 
onto a circular front face of a pipe, said element having an 
annular region, (friction region), that can be friction Welded 
to said front face. The connecting element can be Welded 
onto the end of a pipe With a substantially circular front face 
in a particularly simple, rapid and cost-eifective manner. 
Said element, together With additional components, eg a 
coupling nut and a threaded sleeve enables a tight connec 
tion of the pipe to other components, even under extreme 
pressure and temperature ?uctuations. 

19 Claims, 4 Drawing Sheets 
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CONNECTING ELEMENT FOR PIPES AND 
METHOD FOR WELDING A CONNECTING 
ELEMENT ONTO THE END OF A PIPE 

BACKGROUND OF THE INVENTION 

The invention relates to a connecting element for pipes 
and a method for Welding a connecting element to the end 
of a pipe. In this connection, the connecting element is 
designed for being Welded to a circular ring-shaped, option 
ally beveled, end face of a pipe. In particular, the invention 
relates to a connecting element comprising a conical sealing 
surface that, When connecting the pipe to other structural 
components, for example, other pipes, ?ttings, hoses, and 
the like, interacts With a sealing surface that is at least 
partially complementary to it and provided on a connecting 
element, in particular, a screW ?tting or Weld ?tting listed in 
DIN EN ISO 8434-1. 

Connecting elements of the aforementioned kind are 
disclosed, for example, in DE 1 960 933 U1. They serve for 
enabling, together With other structural components, such as, 
in particular, a screW ?tting or Weld ?tting, a union nut, and 
an annular seal, extremely stress-resistant seal-tight connec 
tions (as they are needed, for example, in high-pressure 
conduits) of pipes With other structural components, for 
example, additional pipes, ?ttings, hoses etc. 

The connecting element disclosed in the aforementioned 
DE 1 960 933 U1 has proven to be extremely successful in 
practice for many years. HoWever, Welding of such a con 
necting element having a circular ring-shaped end face onto 
an end face of the same kind provided at the end of a pipe 
is not trivial and must be performed by quali?ed, specially 
trained personnel. 
When the usual gas Welding method is employed in this 

connection, as a result of burning of alloy elements con 
tained in the material of the connecting element and of the 
pipe, Which, in the case of the relevant pipelines in this 
context, are generally both made of steel, cinder is produced 
on the outer side of the pipe as Well as on the inner side of 
the pipe, Wherein the cinder produced on the inner side of the 
pipe generally must be dissolved by a complex after treat 
ment by etching (conventionally With a 13% hydrochloric 
acid solution) and subsequently ?ushed out because other 
Wise, When using the pipe, for example, in the context of a 
high-pressure hydraulic oil line, the cinder particles could 
lead to damages of the structural components, for example, 
hydraulic cylinders. 

In order to prevent cinder formation, usually the so-called 
tungsten inert gas Welding method (TIG Welding method) 
under inert gas atmosphere is employed for Welding of the 
connecting element to the end of the pipe. HoWever, in this 
connection attention must be paid that during Welding 
neither the material to be Welded nor Welding beads Will 
reach the interior of the pipe. Subsequently, the Welding 
seam must generally be at least cleaned; frequently, it must 
also be leveled by grinding. 

The knoWn Welding methods require not only quali?ed 
trained personnel, they are also time-consuming and thus 
particularly cost-intensive. 

Also, Weld-free pipe connections in the form of so-called 
?ared ?ttings are knoWn. In this connection, an end of a pipe 
is deformed (?ared) by a machine and a bead is formed by 
upsetting, Wherein the bead forms a shoulder for a union nut 
that has been slipped over prior to this. Since the upsetting 
process requires very great forces and since the pipe must be 
clamped in a direction counter to the upsetting direction, 
deep clamping grooves are formed on the exterior of the pipe 
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2 
during upsetting. These clamping grooves can damage the 
grain Within the pipe; in particular, in high-pressure hydrau 
lic systems Where the pipelines are frequently subjected to 
signi?cant dynamic loads, this can cause rupture of the pipe. 

Moreover, upsetting produces in the interior of the pipe a 
channel Where dirt can collect; this can lead to increased 
corrosion in the interior of the pipe. 
A problem is also the fact that during ?aring the pipe is 

cold-formed and the course of the grain is not cut; this can 
also lead to tearing of the grain in the material and thus in 
rupturing of the pipe occurring more easily. 
The ?ared ?ttings are therefore suitable only to a limited 

extent, in particular, for very high operating pressures and in 
pipeline systems Where strong vibrations can occur, for 
example, in certain hydraulic systems. 

SUMMARY OF THE INVENTION 

The invention has the object, on the one hand, to provide 
a connecting element that can be Welded in a particularly 
simple, fast, and inexpensive Way to the end of the pipe 
having a substantially circular ring-shaped end face and 
Which, together With additional structural components, for 
example, a union nut and a screW ?tting, enables a connec 
tion of the pipe to other structural components that is 
seal-tight even under extreme pressures and temperature 
?uctuations. 

Moreover, it is an object of the invention to provide a 
method for Welding a connecting element to a circular 
ring-shaped end face of a pipe Which method can be per 
formed in a particularly simple, fast, and inexpensive Way 
even by personnel Without Welding experience. 

With regard to a connecting element, the object is solved 
by a connecting element of the aforementioned kind that has 
an annular area, connectable by friction Welding to the end 
face of a pipe, that Will be referred to in the folloWing as 
“friction area”. 

Such a connecting element has the great advantage that it 
can be Welded to the end of a pipe by friction Welding. The 
structural components to be connected are heated at their 
connecting surfaces during friction Welding by being rubbed 
locally against one another until a plastic state results and, 
subsequently, they are connected to one another by a short 
pressure thrust. The machine required for carrying out 
friction Welding is very simple to operate and requires no 
highly quali?ed personnel, as is necessary in the case of TIG 
Welding. Moreover, friction Welding is signi?cantly faster 
than TIG Welding. 
A further advantage resides in that the time required for 

Welding a connecting element according to the invention to 
a pipe in the case of steel pipes having conventional outer 
diameters of up to approximately 50 mm is generally so 
short that no cinder can be formed so that, advantageously, 
after processing steps, for example, etching, are no longer 
needed. 

First experiments have demonstrated that Welding of a 
connecting element according to the invention to an end of 
a pipe by means of friction Welding, that can be employed 
thanks to the invention, can be performed faster by ?ve to 
seven minutes, including all required preparation Work, than 
comparable Welding of the knoWn connecting element to a 
pipe. 

In a preferred embodiment of the invention, it is proposed 
that the friction area, for a proper alignment relative to the 
end face of the pipe to Which the connecting element is to be 
Welded, tapers in the direction to the end face. This has 
various advantages. For example, at the beginning of friction 
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Welding only a relatively minimal surface area of the friction 
area rests against the end face of the pipe so that the machine 
can start up Without a great force expenditure While still 
providing, as a result of the pressure concentrated on the 
minimal surface area in the contact Zone, a signi?cant 
friction and thus heating, resulting in the desired uniform 
heating of the parts to be connected to one another. 

In addition, the tapering shape ensures that the Welding 
beads, that may be formed at the inner or outer side of the 
pipe When pressing the parts against one another after 
heating, project only slightly and that, in particular, a Weld 
ing bead possibly formed on the inner side of the pipe does 
not reduce excessively the inner diameter of the pipeline 
and, accordingly, does not form an obstacle to How. 

It Was found to be expedient to provide the tapering 
friction area With tWo annular lateral ?anks positioned at an 
angle of approximately 90° to 160° relative to one another, 
preferably at an angle of approximately 120°. The angle can 
be selected as a function of the Wall thickness of the pipe to 
be connected by Welding and, in the case of pipes having 
particularly thick Walls, the angle can be more obtuse While, 
in the case of pipes having thin Walls, it can also more acute. 
The conventional Wall thickness of the pipes in question is 
betWeen approximately 1.0 and 5.0 mm. 

Moreover, it Was found to be advantageous When the 
friction area has a ?attened or rounded tip. When the tip is 
rounded, those radii of the curvature of the tip Were found 
to be particularly bene?cial that are approximately 1 to 10%, 
preferably approximately 2.5%, of the outer diameter of the 
pipe to be Welded thereto. For pipes to be Welded thereto 
With a typical outer diameter of 16 mm, the radius of the 
curvature of the friction area can be approximately 0.4 mm. 

In a particularly preferred embodiment of the invention, 
the friction area is formed in the interior of the connecting 
element; this provides several advantages, Wherein the 
“clean” visual appearance is only the least important one. 
Leveling of the Welding seam by grinding is not needed in 
this embodiment. 
When the friction area is provided in the interior of the 

connecting element, advantageously an annular circumfer 
entially extending receptacle for a Welding bead, resulting 
during friction Welding of the connecting element and the 
pipe on the outer side of the pipe, can be provided also in the 
interior of the connecting element adjacent to the friction 
area. This receptacle prevents that lique?ed material that is 
pushed transversely to the pressing direction When pressing 
the connecting element against the pipe is forced into the 
interior of the pipe because of lack of any other space and, 
in this Way, reduces the inner diameter. 

Expediently, the receptacle for the Welding bead is con 
?gured such that its maximum outer diameter is greater than 
the diameter of a circular receiving opening provided in the 
connecting element for the pipe to be Welded thereto. After 
cooling of the Welding seam, an additional positive-locking 
connection of the connecting element and the pipe is formed 
in this Way that additionally relieves the Welding seam. 

In this connection, the smallest diameter of the circular 
receiving opening formed in the connecting element for the 
pipe to be connected by Welding should be someWhat greater 
than the outer diameter of the pipe to be connected by 
Welding so that, When friction Welding the connecting ele 
ment and the pipe, it is indeed only the friction area of the 
connecting element that comes into contact With the pipe. 
By Which amount the smallest diameter of the receiving 

opening should be greater than the outer diameter of the pipe 
depends on the smooth running of the employed friction 
Welding machine. In the case of the machines of the assignee 
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4 
of this application, already very minimal tolerances are 
sufficient. For example, a receiving opening having a diam 
eter of 16.5 mm is entirely su?icient for pipes With an outer 
diameter of 16 mm. 

In a further preferred embodiment, the outer side of the 
connecting element facing the pipe to be connected by 
Welding is formed as a contact surface for securing a union 
nut. Longer ?ttings, as they are required in the prior art 
connecting elements, are not necessary. Moreover, the sec 
tion of the connecting element Whose outer side is formed as 
a contact surface for securing a union nut and therefore 
requires necessarily a larger outer diameter than, for 
example, the pipe, can advantageously ful?ll a double 
function in that the optionally provided receptacle for the 
resulting Welding seam can be formed in this section of the 
connecting element. 
Even though the connecting element, depending on the 

application, can be shaped in any form, a typical connecting 
element With Which the invention is concerned is designed 
for forming a screW ?tting according to DIN EN ISO 8434-1 
so that the outer side of the connecting element facing aWay 
from the pipe to be connected by Welding is formed as a 
conical sealing surface. In this sealing surface, a circumfer 
ential groove for receiving a sealing ring can then be 
provided. 

In regard to the method, as a solution to the aforemen 
tioned object a method is proposed Wherein a connecting 
element embodied according to the invention is Welded to a 
circular ring-shaped end face of a pipe in that the connecting 
element and the pipe are rotated relative to one another about 
the center axis of the circular ring-shaped end face of the 
pipe such that the friction area of the connecting element and 
the end face of the pipe rub against one another until they are 
heated to the temperature required for a Welding connection, 
Whereupon the relative rotation of connecting element and 
pipe relative to one another is stopped and the end face and 
the friction area are pressed against one another. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shoWs a partially sectioned side vieW of a con 
necting element according to the invention. 

FIG. 2 shoWs a partially sectioned side vieW of various 
structural components in the unmounted state before pro 
ducing a pipe connection. 

FIG. 3 shoWs a partially sectioned side vieW of the 
structural elements according to FIG. 2 in the mounted state. 

FIG. 4 shoWs a mobile friction Welding machine With 
friction Welding head and clamping device. 

FIG. 5 shoWs a section along section line ViV of FIG. 
1 for illustrating the annular friction area. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

In the folloWing, an embodiment of the connecting ele 
ment according to the invention and of a method according 
to the invention Will be described With reference to the 
draWing in a purely exemplary and non-limiting Way. 

In FIG. 1, the connecting element, Which in its entirety is 
referenced at 10, for Welding to a circular ring-shaped end 
face of a pipe is shoWn partially in a sectioned side vieW 
vieWed perpendicularly to the center axis 12 of the connect 
ing element 10 that is of rotational symmetry in this embodi 
ment. In this connection it should be noted that the term 
“circular ring-shaped” not only refers to plane end faces. 
The end faces can be instead of any desired contour, in 
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particular, can also be curved outwardly or inwardly. It is 
only important that the end faces in the projection along the 
axis, about Which during friction Welding the connecting 
element and the pipe rotate relative to one another, are 
circular like a plane circular ring and not oval. 

The connecting element 10 has in its interior an area 
Which can be heated by rubbing against an end face of a 
correspondingly siZed pipe to reach a plastic state such that 
the connecting element 10 can be Welded With the matching 
pipe in a so-called friction Welding process. This specially 
formed area is therefore referred to in this application as a 
friction area 14. 

In this embodiment, When properly inserting a pipe, not 
illustrated in FIG. 1, into the connecting element 10 or When 
placing the connecting element 10 onto an end of such a 
pipe, the friction area 14 is curved toWard the end face of the 
pipe With Which the connecting element is to be connected 
by Welding and has tWo lateral ?anks 16 and 18 that in this 
embodiment are positioned at an angle of approximately 
120° relative to one another and pass into one another in the 
area of the rounded tip 20. 

The free inner radius R of the connecting element corre 
sponds in this embodiment to the free inner radius of a pipe 
to be connected thereto, Wherein in this context it should be 
noted that the connecting element can, of course, also have 
any other inner contour and, for example, can be formed as 
a reducer. 

Because of the curvature of the friction area 14 not only 
a particularly advantageous course of the friction Welding 
process is ensured but also a minimization of the Welding 
bead resulting on the inner side When friction Welding the 
connecting element 10 and the pipe so that the ?oWs through 
a Welded-on pipe and through the connecting element are 
practically not impaired by the Welding bead if a Welding 
bead is formed at all. 

For further minimiZation of the Welding head produced on 
the inner side of the pipe, in a particularly advantageous 
embodiment an annular circumferentially extending recep 
tacle 22 having a bottom 22a is formed adjacent to the 
friction area 14 in Which receptacle the material of the 
connecting element and of the pipe to be Welded thereto can 
be received, Which material is lique?ed during friction 
Welding and forced outWardly initially by means of cen 
trifugal forces and then by pressure forces and thus forms a 
Welding seam. 

The connecting element has a shoulder section 24 With an 
annular outer ?ank and an annular inner ?ank at its end 
facing the pipe in a position of proper alignment of the 
connecting element and the pipe to be Welded thereto. 

The inner ?ank of the shoulder section 24 delimits a 
circular receiving opening for a pipe to be Welded thereto. 
As illustrated in FIG. 1, the diameter of this receiving 
opening is signi?cantly smaller than the maximum outer 
diameter of the annular circumferentially extending recep 
tacle 22 for the Welding bead. VieWed in the direction of the 
center axis 12, it can therefore be stated that the receiving 
opening is undercut Wherein undercut angles betWeen 10° 
and 30°, preferably approximately 20°, relative to the center 
axis 12 of the connecting element Were found to be bene? 
cial. 

This embodiment has not only the advantage that even for 
greatest centrifugal forces during friction Welding no lique 
?ed material can be torn off and thrown off the pipe or the 
connecting element because such material is collected in the 
receptacle 22, but there is also the advantage that the 
material that cools Within the receptacle 22 provides an 
additional positive-locking connection With the inner ?ank 
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6 
of the undercut shoulder section 24; this relieves addition 
ally the Welding seam formed by Welding. 
The outer ?ank of the shoulder section 24 forms a contact 

surface for holding a union nut. The outer side 26 of the 
connecting element 10 facing aWay from the pipe to be 
Welded thereto is embodied as a conical sealing surface and 
has a circumferentially extending groove 28 for receiving a 
sealing ring, not illustrated. 
The connecting element can be formed of any suitable 

material matched to the respective application, preferably as 
a monolithic part. Since the connecting element 10 is 
hoWever generally used for high-pressure hydraulic oil lines, 
it Will be generally comprised of standard steel, like the pipe 
to be Welded thereto. Materials can also include stainless 
steel and austenitic materials as Well as materials such as 
brass, titanium, heat-resistant steels, or CuNiFe alloys. 

In FIG. 2, the different structural components for manu 
facturing a pipe connection by using the connecting element 
40 according to the invention are illustrated, Wherein the 
connecting element 40 corresponds substantially to the 
connecting element 10 of FIG. 1. It should be noted that this 
purely principal sketch does not illustrate the precise con 
?guration of the friction area of the connecting element 40. 
The other structural components illustrated in this Figure 

are: a pipe 42, illustrated only partially; a union nut 44; an 
O-ring seal 46; and a so-called screW ?tting 48 according to 
DIN EN ISO 8434-1. 

FIG. 3 shoWs the components according to FIG. 2 in the 
mounted state. 
When mounting the illustrated screW connection, in the 

?rst method step the connecting element 40 is Welded to the 
pipe 42 by means of a friction Welding machine that rotates 
the pipe and the connecting element in fast rotation relative 
to one another. 

In this connection, the union nut 44 can already be used 
for ?xation of the connecting element 40 on the so-called 
friction Welding head A of the friction Welding machine M 
(schematically illustrated in FIG. 4). Usually, the friction 
Welding machine M has a receptacle having an inner contour 
that is at least partially complementary to the outer contour 
of the connecting element 40 and having an outer contour 
that is provided With a thread that is complementary to the 
inner thread of the union nut 44. In this Way, the connecting 
element 40 can be secured by means of the union nut 44 on 
the friction Welding head A. 

Subsequently, the pipe 42 is inserted into a clamping 
device B and secured therein. When friction Welding is 
carried out, the connecting element 40 rotating at a certain 
rotary speed is pressed for a certain amount of time, the 
so-called friction time, against the rigid pipe end at a certain 
pressure, the so-called friction pressure. After the friction 
time has elapsed, the connecting element is forced at 
increased pressure, the so-called upsetting pressure, for a 
certain minimum time, the so-called upsetting time, against 
the end of the pipe. 
As a function of the pipe diameter and the Wall thickness 

of the pipe, certain parameters for the rotary speed, the 
friction time, the friction pressure, the upsetting time, and 
the upsetting pressure are preset in the friction Welding 
machine. For the materials and dimensions Which are used 
in this connection these are: typical rotary speeds betWeen 
approximately 10,000 and 25,000 rpm; typical friction times 
betWeen 100 and 1,000 milliseconds; typical friction pres 
sures betWeen 1.5 and 2.5 bar; typical upsetting times 
betWeen 2 and 4 seconds; typical upsetting pressures 
betWeen 3 and 5 bar. Particularly suitable are the folloWing: 
rotary speed betWeen 22,000 and 24,000 rpm; friction times 
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between 200 and 300 milliseconds; friction pressures 
between 1.8 and 2.2 bar; upsetting times betWeen 2.8 and 3.2 
seconds, upsetting pressures betWeen 3.8 and 4.2 bar. 

After Welding of the connecting element 40 to the pipe 42, 
a pipe screW connection as illustrated in FIG. 3 can be 
produced in that the pipe With the connecting element 40 and 
the slipped-on sealing ring 46 can be inserted into a screW 
?tting 48 and can be clamped thereat by means of the union 
nut 44. 
As illustrated in FIG. 3, the Welding seem 50 formed 

betWeen the connecting element 40 and the pipe 42, When 
using a connecting element according to FIG. 1, is not only 
Within the connecting element but also Within the area 
enclosed by the nut 44 so that the Welding seam is secured 
tWofold against rupturing. 

In the context of the inventive idea, numerous deviations 
and further developments are possible Which, for example, 
relate to the con?guration of the contour of the friction area. 
For example, it is possible, and even particularly expedient 
for very great Wall thicknesses, that a friction area With 
several curvatures or grooves is provided in place of the 
illustrated simple curved friction area. 

It is in any case important for the invention that the 
connection element is con?gured such that it can be Welded 
by friction Welding to the end face of a pipe. It should be 
underscored in this context that it is, of course, also possible 
to shape the end face of the pipe to be Welded accordingly, 
for example, by providing a curvature. HoWever, since pipes 
are usually cut to length on site, it Will be usually more 
expedient to provide the corresponding contour on the 
connecting element rather than deforming the cut-to-length 
pipe. Beveling of the end face of the cut-to-length pipe is 
hoWever possible on site Without problems and, in general, 
also expedient. 

In this connection, it should be noted also that the 
application implies a neW method of doing business, i.e., the 
fast and inexpensive Welding of connecting elements to pipe 
ends as a service that can be provided also as a mobile 
service for third parties. This method is therefore explicitly 
also encompassed by the invention and claimed in those 
countries Whose national laWs alloW this. 

What is claimed is: 
1. A connecting element for Welding to a circular ring 

shaped end face of a pipe, the connecting element compris 
ing: 

a base member having a ?rst end for receiving a pipe and 
a second end opposite ?rst end; 

the base member composed of a metal selected from the 
group consisting of steel, brass, titanium, and CuNiFE 
alloys; 

the base member having an interior comprising a ?rst 
axial section extending from the ?rst end inWardly and 
a second axial section extending from the second end 
inWardly and having a radius that is smaller than a 
radius of the ?rst axial section; 

Wherein the interior has an annular friction area having an 
inner radial end and an outer radial end, Wherein the 
inner radial end is connected to an inner end of the 
second axial section, Wherein the annular friction area 
is con?gured to be Welded by friction Welding to an end 
face of a pipe; 

Wherein the annular friction area does not project axially 
past the ?rst end; 

the base member having a ?rst outer side adjoining the 
?rst end and forming a contact surface for securing a 
union nut; 
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8 
the base member having a second outer side adjoining the 

second end and forming a conical sealing surface; 
Wherein the interior has an annular circumferentially 

extending receptacle for receiving a bead resulting on 
an outer side of the pipe When friction Welding the 
connecting element to the pipe, Wherein the receptacle 
is positioned radially outWardly of the annular friction 
area and is connected to the outer radial end of the 
annular friction area and passes into the second axial 

section; 
Wherein the receptacle has a bottom that is positioned in 

an axial direction of the base member farther aWay 
from the ?rst end than the annular friction area. 

2. A connecting element according to claim 1, Wherein the 
annular friction area has in cross section a tapered shape that 
tapers in a direction toWard the ?rst end of the base member, 
Wherein the tapered shape begins at the inner and outer 
radial ends and has an inner radial ?ank and an outer radial 
?ank positioned at an angle of approximately 90° to 1600 
relative to one another. 

3. A connecting element for Welding to a circular ring 
shaped end face of a pipe, the connecting element compris 
ing: 

a base member having a ?rst end for receiving a pipe and 
a second end opposite the ?rst end; 

the base member composed of a metal selected from the 
group consisting of steel, brass, titanium, and CuNiFE 
alloys; 

the base member having an interior; 
the base member having an annular friction area con?g 

ured to be Welded by friction Welding to an end face of 
a pipe, Wherein the annular friction area is provided in 
the interior; 

the base member having a ?rst outer side, facing the pipe, 
forming a contact surface for securing a union nut; 

the base member having a second outer side, facing aWay 
from the pipe, forming a conical sealing surface; 

Wherein the annular friction area tapers in a direction 
toWard the ?rst end; 

Wherein the annular friction area has tWo annular lateral 
?anks extending at an angle of approximately 90° to 
160 relative to one another. 

4. A connecting element according to claim 3, Wherein the 
angle is approximately 120 °. 

5. A connecting element according to claim 2, Wherein the 
annular friction area has a ?attened tip or a rounded tip. 

6. A connecting element for Welding to a circular ring 
shaped end face of a pipe, the connecting element compris 
ing: 

a base member having a ?rst end for receiving a pipe and 
a second end opposite the ?rst end; 

the base member composed of a metal selected from the 
group consisting of steel, brass, titanium, and CuNiFE 
alloys; 

the base member having an interior; 
the base member having an annular friction area con?g 

ured to be Welded by friction Welding to an end face of 
a pipe, Wherein the annular friction area is provided in 
the interior; 

the base member having a ?rst outer side, facing the pipe, 
forming a contact surface for securing a union nut; 

the base member having a second outer side, facing aWay 
from the pipe, forming a conical sealing surface; 

Wherein the annular friction area tapers in a direction 
toWard the ?rst end; 
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wherein the annular friction area has a rounded tip and 
Wherein the rounded tip has a radius that is approxi 
mately 1 to 10% of an outer diameter of the pipe. 

7. A connecting element according to claim 6, Wherein the 
radius is approximately 2.5% of the outer diameter of the 
pipe. 

8. A connecting element according to claim 3, Wherein the 
interior, adjacent to the friction area, has an annular circum 
ferentially extending receptacle for receiving a bead result 
ing on an outer side of the pipe When friction Welding the 
connecting element to the pipe. 

9. A connecting element according to claim 1, further 
comprising a circular receiving opening for the pipe, 
Wherein a maximum outer diameter of the annular circum 
ferentlally extending receptacle is greater than a diameter of 
the circular receiving opening. 

10. A connecting element according to claim 9, Wherein a 
smallest diameter of the circular receiving opening is greater 
than an outer diameter of the pipe. 

11. A connecting element according to claim 1, Wherein 
the conical sealing surface has a circumferentially extending 
groove for receiving a sealing ring. 

12. A combination of a pipe and a connecting element 
according to claim 1, Wherein the pipe and the connecting 
element are connected to one another by friction Welding. 

13. A pipe connection comprising: 
at least one pipe; 
a connecting element according to claim 1, Welded to the 

pipe by friction Welding; 
a union nut partially surrounding the connecting element 

and comprising a thread; and 
a screW ?tting having a thread complementary to the 

thread of the union nut. 
14. The pipe connection according to claim 13, Wherein, 

upon proper mounting of the union nut and the screW ?tting, 
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a Welding seam formed betWeen the pipe and the connecting 
element is located Within an area delimited by the union nut. 

15. Ahigh-pressure pipeline comprising several pipes and 
at least one connecting element according to claim 1 con 
nected by friction Welding to at least one of the pipes. 

16. Amulti-part connecting system for pipes, comprising: 
a connecting element according to claim 1; 
a union nut; 
a screW ?tting; and 
a sealing ring. 
17. A multi-part connecting system according to claim 16, 

further comprising a friction Welding machine for Welding 
the connecting element to a pipe. 

18. A multi-part connecting system according to claim 17, 
Wherein the Welding machine is mobile. 

19. A method for Welding a connecting element to a 
circular ring-shaped end face of a pipe, the method com 
prising the steps of: 

positioning a connecting element according to claim 1 and 
a pipe such that the annular friction area of the con 
necting element and a circular ring-shaped end face of 
the pipe contact one another; 

performing a relative rotation of the connecting element 
and the pipe relative to one another about a center axis 
of the circular ring-shaped end face such that the 
annular friction area and the end face rub against one 
another until heated to a temperature required for 
forming a friction Welding connection; 

stopping the relative rotation When the temperature 
required for forming a friction Welding connection is 
reached; and 

pressing the circular ring-shaped end face and the annular 
friction area against one another. 

* * * * * 


